Humeral fractures are of great challenge in veterinary medicine, as they are often related to injuries and other organs. Surgical time is of paramount importance in these patients. External skeletal fixators exhibit great versatility, with preservation of fracture biology, and stability to promote bone healing. We report 19 cases using a modified type 2 external skeletal fixators successfully for treatment of humeral fractures in dogs and cats.
Introduction
Humeral fractures are common in clinical veterinary medicine. The humerus is surrounded by a significant muscle mass such that high energy trauma is required to cause a fracture of this bone. Trauma of this magnitude frequently results in other traumatic injuries particularly in the thoracic region. These comorbidities may prevent, or delay, surgical intervention and necessitate surgical time to be short. In such cases the use of modified type 2 External skeletal fixators (ESFs) may be beneficial. [1] [2] [3] [4] [5] The modified type 2 ESF has some important advantages over open surgery (for internal fixation) including the biologic, biomechanical, technical, and functional advantages, the fact that well defined safe corridors exist, and the procedure causes minimal periosteal and endosteal damage, requires a short surgical time and provides good rigidity of fixation. [1] [2] [3] [4] [5] [6] [7] [8] Modified type 2 External skeletal fixators were used, with satisfactory results, in 19 supracondylar fractures (12 dogs and 7 cats), in animals ranging from 3 to 33kg, and from 6 months to 5years of age. In all cases the closed technique was used for insertion of the pins, i.e. a scalpel blade (smallest possible) was used to incise the skin and muscle tissues were dissected using halsted forceps. A positive central thread pin and half pin placed via lateral access were placed in the distal fracture fragment and in the proximal fragment two half lateral pins and a half pin were placed from the cranial aspect (Pin in humeral cranial region). The transfixing pins were clamped to the aluminum bar to connect the cranial pin to the central thread pin. The pins were inserted at low speed rotation and cooled with 0.9% NaCl. Post-operatively, the animal was medicated with cephalexin (30mg/kg, PO, BID) for seven days, carprofen (2.2mg/kg, PO, BID) for six days, tramadol (3mg/kg, PO, BID) for five days, and dipirona (25 mg/kg, PO, TID) for seven days. The wound was lavaged with 0.9% saline every eight hours. Radiographs were repeated every 21days until complete healing of the osteotomy was observed. Radiographic examination was performed every 21days to evaluate the four A (alignment, apposition, apparatus and biological activity) recommended by AOVET. In all animals, bone healing occurred, with formation of secondary bone callus, over a variable time period (42 to 147days). One of the advantages of this technique was the short surgical time (28 to 45minutes). In two cases one of the pins had to be changed (62 and 73days), and in some cases a small amount of inflammatory secretion was observed. The use of the aluminum bar allows the system to be lighter, favoring the support of the limb (good member support). The use of a maximum of four pins per bone fragment is recommended, and in these cases a positive central thread pin was used in the humeral condyles due to the type and location of the fracture and to increase the rigidity of fixation. [2] [3] [4] [5] [6] No problems were encountered when inserting the pins through the muscle layers. If the principles of ESF placement (preservation of biology, slow pin rotation to avoid bone necrosis, and maximum of 4pins per fragment) are followed, premature loosening of the implants can be avoided.
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Human patients with fracture develop the systemic inflammatory response syndrome now after fractures; we do not have these data quite evident in veterinary medicine. With this, the use of modified type 2 ESF was able to stabilize fractures with low surgical time and good stabilization, without triggering or stimulating inflammatory factors due to instability and muscle damage. Humeral fractures occur due to high energy trauma which often requires early surgical intervention to provide stabilization and bone fracture consolidation. The use of modified type 2 external skeletal fixators is an alternative for treatment of comminuted supracondylar humeral fractures which provides a short surgical time, good stabilization and biological osteosynthesis.
